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Abstract 
In this paper we present an overview of E-learning environments that we have implemented using the Moodle platform (Modular 
Object-Oriented Dynamic Learning Environment). Moodle communicates extremely well with many web-based resources 
allowing developers creativity and versatility whilst enabling tailoring of the system to individual needs. These environments 
have been developed in partnership with teachers, as an enhancement to face-to-face teaching, for both curricular and extra-
curricular learning. One main advantage of these environments is the freedom of teachers to add, change or use them as is, 
according to their needs; the teachers are equal partners in the development.  
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1. Introduction 
"E-learning is part of the biggest change in the way our species conducts training since the invention of the 
chalkboard or perhaps the alphabet. The development of computers and electronic communications has removed 
barriers of space and time. We can obtain and deliver knowledge anytime anywhere". (Horton, 2000).  
Today the computer is a significant part of the learner's daily life, both at home and at school, therefore methods 
of teaching and learning should incorporate components of E-learning that are based on this environment.  
Teaching in an E-Learning environment can contribute to the ability to teach, the ability to learn and most 
importantly to act as a bridge between two main components in the classroom, the teacher and the learner. E-
learning provides different environments for learners, with dynamic, interactive nonlinear access to a wide range of 
information (text, graphics, and animation e.g. Jonassen, 1996; Jacobson & Archodidou, 2000) as well as to self-
directed learning in online communication (e-mail and forums). Due to the wide range of learning environments E-
learning has the potential to be a powerful learning tool for fostering students’ will and skill for learning complex 
topics.  
E-Learning environments may contribute to the process of teaching and learning but only if the integration is 
done within the framework of proper pedagogy, both educational and technological. Many researchers have noted 
the value of the E-Learning environment, which, in the context of science teaching, combines a variety of visual 
means to help illustrate scientific phenomena and increase understanding of abstract and complex issues (Martens, 
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Gulikersw & Bastiaensw, 2004). Building customized E-learning learning programs requires the use of authoring 
systems such as Dreamweaver and Flash, which places high demands on design, programming skills, and time. An 
alternative to using such applications is the deployment of course or learning management systems (Hall, 1997, 
Herrington & Oliver, 2000). One such system that has been gradually gaining worldwide popularity is known as 
Moodle. The acronym MOODLE stands for Modular Object-Oriented Dynamic Learning Environment.  
Moodle is a software package written in PHP language designed to help educators in the creation of quality 
internet-based courses. Such E-learning systems are sometimes referred to as a Learning Management System 
(LMS), Course Management System (CMS) or just Online Education (Dobrzański, 2006; Martin-Blas & Serrano-
Fernandez, 2009). Moodle includes tools for construction, design, organization and management of courses/lessons 
in different levels of information communications technology (ICT) (Brandl, 2005). Moodle, like other open-source 
technologies, has many benefits: online wide range system support, 24 hours availability, a variety of network 
interfaces (Internet explorer, Google Chrome, Netscape, FireFox) and support in different languages (English, 
Arabic, Hebrew etc.) The main advantage of Moodle however is the platform's code transparency, enabling users 
and developers to adapt the platform to individual needs and develop new, advanced features and add-ons. 
(Dobrzański, 2006; Martin-Blas & Serrano-Fernandez, 2009). 
In this paper we present an overview of E-learning environments such as "Math-By-Mail" that we have 
implemented using the Moodle platform. These environments have been developed together with teachers, as an 
enhancement of the face-to-face teaching. The uniqueness of these environments is the freedom of teachers to add, 
change or use them as it is, according to their needs; the teachers are equal partners in the development. 
Additionally, we can develop and fit tools according to the teachers' needs for use in Moodle. We will demonstrate, 
how the E-Learning environments based on Moodle provides the teacher many interesting tools to improve the 
teaching – learning process, and encourages students to reinforce their abilities and knowledge, in a user friendly, or, 
more importantly, in a stimulative manner which engages them in a fun, familiar and modern environment where 
much of their daily non-school activities take place. 
Our aim was to develop E-Learning environments based on Moodle which allows interactive activities 
combining simulations, short videos, virtual experiments, games and more for curricular and extracurricular 
teaching, enhancing interactive learning based on constructivism theory, for both students and teachers to learn 
skills for intelligent use of information and technological communication.  
 
2. Development of E-learning courses on Moodle platform 
2.1. Layout and Organization 
Moodle is a template-based system to which content is added. As a result Moodle's interface very intuitive and 
allows for easy navigation. The page is laid out in small blocks and organized around sections following a topic or 
weekly outline. Each section has its own tools such as lessons, quizzes, assignments, and forums which are all 
linked to a built-in grade -book. All blocks on a page can be individually arranged, and the elements within each 
section can be easily moved around or be hidden. Figure 1 shows an example of a course setup in the topic format. 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: a) Home page of our Moodle website  b) Sample of a course setup in the topic format 
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2.2. Content and Resources 
Moodle allows the integration of a wide range of resources, from chats and forums to online booklet, a variety of 
questions, collections of problems and exercises, lecture notes; including any kind of text-based or Html-formatted 
documents, multimedia resources such as graphics, video or audio (e.g., MP3 files), PowerPoint, or Flash-based 
applications and Java applets (Goodwin-Jones, 2004). Lesson tasks within Moodle can be linked to any resources 
that are uploaded to one's server or that are available on the Internet. The students' exploration of any of the content-
based resources can be easily assessed by using any of the Moodle based evaluation and feedback tools. Moodle is 
quite powerful in content creation due to its built-in HTML editor. The degree of expertise required is essentially the 
same as for any word processor. More sophisticated presentations such as animations or text-specific feedback 
provisions need to be created by using exterior multimedia authoring programs. These materials can not be added in 
a hard copy booklet in PDF version, and the students have to write down the answers and send them back.  
"Math-by-Mail" is one of the most prominent projects at the Davidson Institute of Science Education, This 
project was initiated 30 years ago targeting elementary school students who are high achievers in math, teaching 
them extracurricular math topics. The program was inaugurated as a correspondence project that connected students 
and mathematicians through a series of booklets sent to selected students through regular mail. In 2004, the program 
was transferred to the internet and correspondence was done via online forums. The booklets were available as PDF 
files which participants downloaded and then sent in via fax or mail. The Math-by-Mail staff reviewed the work 
done by the students and returned the marked booklets via regular mail. Lately, the program has undergone another 
major transformation which enabled enhanced communication with the projects staff at the Davidson Institute, and, 
more importantly, a completely interactive online booklet, submitted and reviewed online with no hardcopies 
necessary, in 4 languages. Close to 3000 participants worldwide registered to the program in 2010.  
We conducted a comparison between the PDF and Moodle-based versions of a given booklet. Figure 2 shows an 
example of PDF booklet in the course "Math by Mail" (see Figure 1 and Figure 2).  
 
 
 
 
 
 
 
 
Figure 2: a) Title page of PDF booklet  b) Instruction for use of java application in PDF booklet 
2.3. Student-Based and Cooperative Learning  
One main advantage of Moodle is the ability to embed animations either as a more accessible instructive media 
or as an interactive game or learning tool that engages the student and boosts his/her motivation to conclude the task. 
The definition of basic geometric feature such as the radii and circumference of a circle can be very boring and 
technical when explained in a booklet, yet enlightening and much more comprehensive when a Java applet plots the 
circumference of a circle from a given point and user-defined radius. Another aspect that is better in the Moodle-
based booklet is the fact that Moodle has some tools that enable the Math-by-Mail team to give the students support 
and help while they carry out the activities proposed. For this purpose, apart from the chats and forums, it is possible 
within Moodle to send personal messages to users; this tool has proven to be very useful for students, as they can 
ask questions to their teachers and to other students in order to clarify specific aspects of the tasks they are 
performing. This is an important aspect of the learning process, because the students feel more confident (Demirci, 
2007) if they know that their teachers will answer their doubts and questions personally and privately. Figure 3 
shows an example of instructions for working with a booklet in Moodle in the course "Math by Mail", and also the 
option to compose mail. 
 
 
Figure 3:  a) Instructions: working with booklet based in Moodle      b) Option to send mail 
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2.4. Assessment and Testing Strategies 
Students who participate in E-Learning environments often complain about the lack of feedback that is available 
in conventional classroom settings. In Moodle, almost all modules are designed to allow teachers or course 
participants to provide feedback in qualitative or quantitative form. For example, both the journal and assignment 
module gives the instructor the option to provide their comments in a feedback box. The assignment module, which 
is designed so that students can upload their assignments in any file format to the server, also allows the instructor to 
upload comments about the student's work in the form of text- or audio-based (e.g., MP3) files. Feedback can be 
teacher-restricted or made accessible to all participants in both forums. Figure 4 shows an example of a feedback 
box. In Math-by-Mail the instructor reviews and comments on each assignment and also sends a personal mail with 
feedback on the overall booklet. The feedback is given for each student at his/her pace. It is important when having 
as many as 3000 students to be able to monitor each student and give each one the right feedback at the correct time, 
since each student progresses at his/her own pace.  
Moodle also provides a lot of information about the student’s usage of the platform and also about their 
performance. This information can be obtained for a single person, for an entire group of people or even for all the 
students at a global level, where in the online-booklet this information could be obtained only for a single person, as 
shown in Figure 4. On an individual basis, the teacher can know all the activity carried out by each student in the 
platform: number of visits, time spent doing each task, scores, etc. This information can be retrieved numerically or 
graphically. Numeric information can be retrieved both within the platform itself or downloaded in a file suitable to 
be used with a spreadsheet application (i.e. Microsoft Excel). This feature allows the teacher to extract useful 
information about the course. Moodle also automatically calculates some indicators that give an idea about the 
difficulty of the different activities. This information can then be used to improve the quality of the different 
activities implemented in Moodle. 
 
 
 
 
 
 
 
 
 
 
Figure 4: a) An example of feedback box     b) An example of feedback in online-booklet 
3. Conclusions 
Moodle focuses in giving educators the best tools to manage and promote learning and allows teachers to 
organize, manage and deliver course materials. From a didactic point of view, the usage of multimedia tools to 
create attractive activities makes the learning process friendlier for students. As a consequence, these activities 
increase the interest of the students in their studies. Teachers can provide students with a large amount of resources 
that they cannot usually show in the classroom due to time constraints.  
Moodle has pedagogical advantages since it was built in accordance with the teaching approach which 
emphasizes the construction of knowledge through active and interactive learning, and learning multi-sensory 
experience through multimedia. The design of Moodle is based on socio-constructivist pedagogy (Brandl, 2005). 
This means its goal is to provide a set of tools that support an inquiry- and discovery-based approach to online 
learning. Furthermore, it purports to create an environment that allows for collaborative interaction among students 
as a standalone or in addition to conventional classroom instruction. Accordingly, there are several benefits for 
teachers and students in the Moodle environment (Jacobson & Archodidou 2000; Jonassen 1996; Welsh; 2003) 
Teacher benefits:  
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 Monitoring the learning process: Moodle provides teachers the possibility to monitor the learning process of an 
individual or groups of students, at any given time. 
 Feedback: Moodle enables automatic checking of exercises and immediate feedback. 
 Rich environment: Moodle provides a variety of rich and interactive activities. 
 Reflection: Moodle facilitates the option to reflect on the process of teaching and learning. 
Student benefits: 
 Increased learner convenience: accessibility to learning materials anytime and anywhere.  
 Paced learning: students can stop, save what they have done and come back later to finish. 
 Interactive learning: Moodle encourages interaction by way of many different features (e.g., hyperlinks and 
buttons, add-ons, interconnectivity with different programs, media embeddings and different kinds of testing, 
including multiple choice and ‘drag and drop’ etc. 
 Diversity: Students are more motivated due to the diversity of learning methods, and variety of content, 
especially due to features that allow tailoring of different content to students with different abilities (for instance: 
allowing access to a wider range of more in depth learning activities for more advanced students). 
Moodle also eases the interaction with students in real-time and facilitates interaction on an even level allowing 
students to share their opinions and suggestions; as a learning community, Moodle allows students to share and 
discuss their knowledge and difficulties, so they can help each other via forums and chats. This helps teachers to 
understand in which part of their course, students are experiencing the most difficulties. We note that the number of 
students using internet courses and booklets (such as "Math by Mail"), preferring them to hard copy assignments 
and booklets, increases over time, which suggest that students have interest in such E-Learning techniques.  
Overall, the perception of students of web-based homework testing was very positive. We plan to implement 
additional Moodle courses in additional subjects such as chemistry and biology that are part of the curriculum in 
order to improve and homogenize the basic knowledge of the students. We intend to guide teachers using existing E-
Learning environments and building independently new E-Learning environments based on Moodle for their 
classroom learning. 
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